Complexes of Nickel (II), Copper (II), Zinc (II) and Cadmium (II) ions with Schiff base derived from 4-cyanobenzaldehyde and 4-methoxyaniline were synthesized and investigated by several techniques using elemental analysis, FT-IR, UV-visible, 1 HNMR, ESR, Magnetic susceptibility. The results revealed that, the synthesized ligand coordinate with the central metal ions through the azomethine nitrogen. Investigation of the stereochemistry of these complexes suggests the existence of tetrahedral geometries for Ni (II), Zn (II) and Cd (II) complexes where's pesedotetrahedral geometries as expected for Cu (II) complex. The effect of the Schiff base ligand (1) and its corresponding Zn complex on the corrosion behaviors of C-steel in 0.5 M HCl acid solution were studied by weight loss measurements. The inhibitive effect of ligand (1) and its stable tetrahedral Zn complex is argued to their adsorption over the C-steel surface.
Introduction
Schiff base ligands have been extensively studied in coordination chemistry mainly due to their facile syntheses, easily steric, electronic properties and good solubility in common solvents [1] . Transition metal complexes with nitrogen donor Schiff bases are of particular interest [2] because of their ability to possess unusual configurations, be structurally labile and their sensitivity to molecular environments [3] . Schiff bases can accommodate different metal centers involving various coordination modes allowing successful synthesis of homo-and heterometallic complexes with varied stereochemistry [4] . This feature is employed for modeling active sites in biological systems [5] . Additionally, they have wide applications in fields such as, antibacterial, antiviral, antifungal agents [6] , homogeneous or heterogeneous catalysis [7] and magnetism [8] , anticancer [9] ; corrosion inhibition [10] . In view of this, we described the synthesis and characterization of Schiff base and their Nickel (II), Copper (II), Zinc (II) and Cadmium (II) complexes. Corrosion
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Ali M. HASSAN, et al inhibition of some metal complexes including zinc was evaluated using mild steel [11] . It is shown that a complex protective film is formed in presence of zinc.
Experimental

Physical techniques
The melting point measured by the electrothermal melting point, Griffine Gearge made in UK; Elemental analyses for carbon, hydrogen and nitrogen were determined by Perkin-Elmer 2400 at Cairo University; FT-IR Mattson 5000 FTIR spectrometer using potassium bromide at Mansoura University; spectral UV-Visible range (200-900) nm using Perkin Elmer Lambda 35 UV/Vis spectrometer at Al-Azhar University; 1 HNMR spectra in D6-DMSO with TMS as internal standard were obtained from a Jeol-FX-90Q Fourier NMR spectrometer at Cairo University; Mass Spectra were performed by a Shimadzu-GC-MS-QP1000 EX using the direct inlet system Al-Azhar University (RCMB); Metal contents (% wt) were estimated by Atomic Spectrometry (UNICAM-SOLAAR) at Cairo Oil Refining Company (CORC); Magnetic Susceptibility (χg) measured using a magnetic susceptibility balance of models Johnson Metthey and Sherwood at Mansoura University, the ESR spectra was carried out on Bruker-EMX-(X-bands) spectrometer working in the expand 9.7 GHZ with 100 KHZ frequency and microwave power 1.008 mW and modulation and amplitude 4GAUSS at Egyptian Atomic Energy Authority (EAEA) and the chloride content were estimate using (Volhard's methods) [12] .
Materials
The chemicals used in present work, 4-cyanobenzaldehyde, 4-methoxyaniline, 
Preparation of ligand
The Schiff base ligand and its complexes (scheme 1) used under study were prepared as 4-methoxy aniline 5.06 gm (0.041 mol) dissolved in absolute ethanol 
Preparation of solid complexes
Weight loss method
In this study C-steel sheet of 2.0 cm ×2.0 cm × 0.4 cm with an exposed total area 1.6 cm 2 , in triplicate were mechanically polished successively with different grades emery papers, rinsed with bidistilled water, wash by acetone and finally dried between filter paper. The immersion time at 25 ºC for 24 hrs, specimens were immersed in 50 ml 0.5M HCl solution containing various concentrations of the studied inhibitors, the mass of the specimens before and after immersion was determined using an analytical balance of 0.01 mg accuracy. Experiments were carried out in triplicate and average of the triplicate values was used. 
Results and discussion
All the analytical, physical and spectroscopic data of the Schiff bases (scheme 1) and their isolated metal complexes are given in Tables (1-3 
FT-IR Spectroscopy
The positions of the significant FT-IR bands of free ligand and its metal complexes are summarized in Table 2 . The FT-IR spectra show in (Fig. 1) of free ligand show a strong band at 1619 cm -1 assignable to (C=N) of the azomethine [13] .
The observation of this band confirms the formation of the azomethine linkage. The infrared spectrum of the free Schiff base shows strong band at 2225 cm -1 are assigned to CN [14] .
Ni II complex
The FT-IR spectral data for this complex show in (Fig. 1) (Fig. 1) the assignment of the important bands was made and recorded in (Table 2 ). In order to give conclusive idea about the structure of metal complexes, the main IR bands were compared with those of the free ligand, shows the downfield shift of the C=N of a Cu 
Electronic spectra and magnetic studies
The assignments of the observed electronic absorption bands of the Schiff bases and its metal complexes [21] [22] [23] as well as the geometry and magnetic data of the formed complexes are shown in (Table 3 
ESR Spectra
The electron spin resonance (ESR) also frequently called electron paramagnetic resonance (EPR) and electron magnetic resonance is a branch of absorption spectroscopy is which radiation of microwave frequency is absorbed by paramagnetic samples.
The Copper complexes give poorly resolved ESR spectra at room temperature, even though it is a d 
Corrosion inhibition
The inhibitive efficiency of ligand (1) and Zn (4) complex show in (Fig. 6 ) on the dissolution of C-steel in 0.5 M HCl are investigated (Tables 4). The degree of surface coverage (), the percentage inhibition efficiency (IE %) and the corrosion rate (C.R.) were calculated as follows [28] :
The value of corrosion rate is calculated from the following equation (1) Where k is the corrosion constant= 3445.15, W is the loss of weight after corrosion (mg), A is the total area of the coupon (cm Inhibition Efficiency IE % =  x 100 (3)
The inhibition efficiency of additive compound depends on many factors, which include the number of adsorption sites and their charge density, molecular size, heat of hydrogenation, mode of interaction with the metal surface, and formation of metallic complexes. The weight loss data were determined and listed in Table 4 . Careful inspection of these results showed that, by increasing the inhibitor concentration, both () and (IE %) were increased while (CR) was reduced. So, the dissolution of C-steel in the presence of the investigated inhibitor can be interpreted on the basis of interface inhibition mode, the inhibitor acts effectively at the metal solution interface [29] . Weight loss data determination after 24 hrs. Yielded convincing evidence for the application of ligand (1) as an active corrosion inhibitor Than Zn complex (4). The maximum efficiencies at higher ligand (1), Zn complex (4) concentration values are 81, 74, respectively. These results indicate a reasonable corrosion inhibition for specimens. 
Conclusion
From previous data; elemental analysis, infrared, electronic spectroscopy, 
